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DETAILED ACTION 


Drawings 

1 . The Drawings were objected to under 37 CFR 1 .83(a) (see Office action of 4/28/05) for 
failing to show the claimed element of the "second region of the first conductivity type." Since 
the Applicant has identified this claimed region as item 9 in figures 5 and 6 (see 7/28/05 
Remarks), the objection to the drawings has been withdrawn. 


Allowable Subject Matter 

2. Claims 1-23 are allowed. 

3. The following is an examiner's statement of reasons for allowance: 

The primary reason for allowance is the claimed varactor having the claimed combination 
of first and second insulating regions that adjoin, a terminal region disposed such that the first 
insulating region interposes the terminal region and gate, and a region of highly doped opposite- 
conductivity type material being grounded and linked to the region under the gate electrode, in 
addition to the other claimed limitations. 

The prior art individually teaches each of these elements. For example, US 
2003/0067026 to Bulucea, which is the closest prior art of record, teaches a device having a 
substantially similar geometric structure as that claimed by the applicant, except that rather than 
connecting the oppositely doped region - and hence, the partial region under the gate - to 
ground, it is connected to a non-zero applied bias (Vp). Since the applied bias changes the 
character of the depletion region under the gate as well as the ciurent flow path, thus changing 
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the tuning and quality factor of the device, this difference between Bulucea and the claimed 
invention is considered critical. 

Other prior art references with similar structures to that claimed by the applicant (see US 
6,400,001 to Manzini, US 6,351,020 to Tarabbia, and US 6,034,388 to Brown) do not include the 
oppositely doped region coimected to a ground-reference bias region, and hence, cannot be 
combined with Bulucea to meet the claimed limitations. 

The IEEE article to Wong (cited by the applicant in the IDS filed 10/3/03) does teach a 
varactor structure in which an oppositely doped region near the gate is grounded. The Wong 
reference, however, discloses a geometrically different structure lacking the claimed first 
insulating region, and further fails to provide any motivation for grounding the oppositely doped 
region (p+ region in figure 3, for example). Hence, due to the different geometry and the lack of 
a specifically recited motivation or advantage for grounding the oppositely doped region, a 
person having ordinary skill in the art would have no motivation or reasonable expectation of 
improved results fi'om a combination of Bulucea and Wong, and would only arrive at a 
combination of the references through impermissible hindsight based on the Applicant's 
disclosure. 

Since the claimed combination of features are not reasonably suggested by the prior art, 
and since the combination improves device performance by reducing series resistance, it is the 
Examiner's opinion that the invention as claimed would not have been obvious to a person 
having ordinary skill in the art. 
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4. Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Conmients on Statement of Reasons for 
Allowance." 

Any inquiry conceming this communication or earlier conraiunications from the 
examiner should be directed to Jennifer M. Dolan whose telephone number is (571) 272-1690. 
The examiner can normally be reached on Monday-Friday 8:30am-5 :00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl W. Whitehead, Jr. can be reached on (571) 272-1702. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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